Aim: This population-based study explored whether foster children faced a higher risk of health problems than children of the same age who were not in foster care. Results: Of all the pupils, 171 (1.2%) were in foster care. Children in foster care were generally unhealthier than other children. Both girls and boys were at higher risk of chronic health problems, daily smoking, use of drugs and school failure. When the girls in foster care were compared to other girls, we found that they faced a higher risk of psychological and psychosomatic symptoms. This difference was not found for boys. Foster children were also more likely to express a more negative view on life.
INTRODUCTION
Being taken into custody by the state and placed in foster care or in an institution is a major event for children. In Sweden, the main reasons for such action are parental neglect of younger children and the negative behaviour of teenagers themselves, such as drug abuse or antisocial behaviour (1) . International studies have shown that the number of children taken into custody by the state varies between countries, with fewer children in the Nordic countries compared to, for example, the USA, where 6% are in care (2) . In Sweden, 4% of all children under 18 have been taken into state custody at least once during their childhood. However, at any one point in time there are <1% in care, because most placements are short and often last less than a year (3, 4) . Teenagers are more likely to be taken into custody than younger children (4) .
It has been shown both internationally and in Sweden that children in state care have more health problems than other children. In an American study, 60% of children in state care had at least one psychiatric diagnosis during their lifetime and of them 62% were diagnosed before they were placed in foster care (5) . In another study of adolescents who were 13-17 years of age about a quarter of the foster care children had conduct disorders, anxiety or depression (6) .
In a Norwegian study, every second child aged 6-12 years in state care met the criteria for a psychiatric diagnosis (7) , and the strongest predictor was the number of different types of maltreatment experienced by the child (5, 7) . The most common diagnoses were emotional disorders (24%), behavioural disorders (22%) and attention deficit hyperactivity disorder (19%). In a Danish study, 20% of the children placed in state care had a psychiatric diagnosis compared to Abbreviations CI, Confidence interval; aOR, Adjusted odds ratio.
Key Notes
This population-based study explored whether 171 foster children faced a higher risk of health problems than children of the same age who were not in foster care. Children in foster care were generally unhealthier than other children and both sexes faced higher risks of chronic health problems, daily smoking, drug use and school failure. Girls in foster care faced a higher risk of psychological and psychosomatic symptoms than other girls. 3% in children in general. Intellectual disability and autism were the most common diagnoses (8) .
Swedish studies have showed that children in foster care are less healthy and have reduced well-being than other children (9, 10) . They were more likely to be in care for selfinflicted injuries and were using substantially more psychopharmaceuticals than other children. Premature death was five times more common in these children (11) .
Moreover, it has been shown that children in foster care receive less psychosocial support than other young people (10) . They face a high risk of both academic failure and developing more ill health as adults (12) . Young adults, who were placed in foster care when they were younger, have been reported to be more likely to receive welfare support, probably as a consequence of incomplete schooling, psychosocial problems and addiction (13) .
Swedish children in foster care have also attended less check-ups by preventive dental and health care than other children (14, 15) , although all Swedish pupils have the same right by law to both these services and to regular health examinations (16). Half of the children in one study had health problems that were not cared for (14) .
Children in foster care are consequently a vulnerable group. However, as far as we know, these aspects of health have not previously been reported in Europe in a population-based study. The aim of this study was, therefore, to explore whether children in foster care faced a higher risk of chronic health problems, mental health problems and a negative lifestyle than children who were not in foster care. The focus was on comparisons between girls in foster care versus girls who were not in foster care and boys in foster care versus boys who were not in foster care.
METHODS

Study population
The current sample comprised 15 871 pupils aged 10 years (grade 4), 13 years (grade 7) and 16 years (grade 1 upper secondary school). Table 1 shows that 13 739 (87%) participated in this study and of these 51% were boys. Of the participants, 9% were born in another country than Sweden. The external dropout was 8% among the 10-year-olds, 16% among the 13-year-olds and 17% among the 16-year-olds. The internal dropout was low (0-1%). A preformed questionnaire was used as background information for a dialogue about the pupil's health. The questions were of a salutogenic character, which means that they focused on factors that support human health and well-being, rather than on factors that cause disease. They were based on questionnaires that had earlier been used by school health services in Sweden, including the 5-15 questionnaire, a Nordic instrument for investigating child development and behaviour (17) , and The Strengths and Difficulties Questionnaire, which has been validated for use in assessing Swedish children 0 s mental health (18) . The latter questionnaire was continuously validated for its intelligibility by almost 20 000 pupils and 90 school nurses between 2009 and 2012 and questions that were difficult to understand were removed or reformulated. The database that we used stated whether the child had been placed in foster care, but did not provide any details about the age when they entered foster care or the duration.
Data collection
The child initially completed the questionnaire and then handed it to the school nurse, who discussed the responses with the child and corrected any misunderstandings with the child's approval. A small number of children with reading or writing disabilities were assisted by the school nurse. There was also a parental questionnaire which was delivered to the school nurse in a closed envelope.
Health variables
The questionnaire contained questions about the child's age, country of birth and family situation. The questionnaire for the parents and for the 16-year-old pupils also contained questions about diagnosed chronic health problems and regular contact with health and dental services.
Mental health was measured by 11 psychological and psychosomatic symptoms. Questions covered insomnia problems, poor night time sleep, negative feelings, such as feeling bad, sad or anxious, and the duration of these feelings. Extrovert behaviour was measured by questions about anger or bad mood. Introvert behaviour was measured by questions on psychosomatic symptoms, such as headaches, stomach pains, dizziness and back, neck and shoulder pain. The emotional well-being section contained questions about self-esteem and dissatisfaction with their body.
Lifestyle was assessed by questions about breakfast habits, physical activity and their use of tobacco, alcohol and drugs.
Vulnerability was measured by asking the child whether someone had ever hurt them in a way that made them feel really frightened. Their current view on life was measured by a visual analogue scale from 0-10, where 10 indicated best ever and zero the worst ever.
The answers were dichotomised accordingly: corresponds very well, well or fairly well was categorised as yes and corresponds badly or not at all as no. Every day or often was counted as yes and seldom or never as no. Every day, a number of times a week or a month was also counted as yes and never and had tried once or twice in a month as no. For the visual analogue scale, the scores from 0-7 were deemed to be negative and 8-10 were positive, as 75% of the answers fell between 8 and 10, with a mean of 8.3 and standard deviation of 1.7.
Biostatistical analysis
We adjusted for age, country of birth, schoolmates' friendliness and diagnosed chronic health problems using univariate tests, namely chi-square, multivariate logistic regression analyses and stratified logistic regression analyses expressed as adjusted odds ratios (aOR) with a 95% confidence interval (95% CI). Trends in the number of reported psychological and psychosomatic symptoms according to foster care were tested by linear-by-linear association. All analyses were considered statistically significant if they had a p value of <0.05. Statistical analyses were performed in SPSS version 20.0 (IBM Corp, Armonk, NY, USA). Data were analysed specifically in total and by age. The results at the ages of 10 and 13 were summarised due to the low number of pupils. The focus was on comparing girls in foster care versus all other girls and boys in foster care versus all other boys.
Ethical aspects
The study was approved by the Research Ethical Review Board in Uppsala (Dnr 2013/160).
RESULTS
We found that 171 (1.2%) of the 13 739 children in the study cohort were placed in foster care and, of those, 33 (0.7%) were aged 10, 47 (1.1%) were aged 13 and 91 (2.0%) were aged 16. There was a slight overrepresentation of boys (51%). Children born abroad were overrepresented in the foster care group compared to Swedish born children (3.5% versus 1%, p≤0.001). Most of the foreign-born children were from non-European countries (Table 1) .
Among the 16-year-old children, substantially fewer foster children studied a preparatory programme for higher academic studies than their school peers: for the girls, it was 27.9% versus 60%, p<0.001, and for the boys, it was 16.7% versus 41.3%, respectively (p<0.001). Children in foster care were more likely to study introductory programmes: girls 18.6% versus 6.1% (p<0.001) and boys 27.1% versus 6.0%, (p<0.001), as shown in Table 2 . Introductory programmes are offered to young people who do not have the grades needed for further higher education. They prepare students for other national educational programmes or are more vocationally orientated.
Chronic health problems Table 3 shows that children in foster care faced an increased risk of having attention deficit hyperactivity disorder or attention deficit disorder, autism or Asperger's syndrome and intellectual disability than children not in foster care. There were strong and significant associations for girls, while the adjusted odds rations (aORs) were generally lower but significant for boys. On the other hand, children in foster care did not show an increased risk of dyslexia, allergy, asthma and being overweight. Children in foster care had significantly more contacts with health services, but not with dental care (data not shown).
Mental health
Girls in foster care reported significantly more multipsychological and psychosomatic symptoms than girls not in foster care when expressed as have one to two symptoms (aOR 2.00, 95% CI 1.00-3.99) and three or more symptoms (aOR 3.33, 95% CI 1.68-6.60). There was a tendency in the same direction for boys, but this was not statistically significant.
It was particularly notable that girls in foster care were at higher risk for low self-esteem (aOR 2.70, 95% CI 1.62-4.51) and dissatisfaction with their body (aOR 1.82, 95% CI 1.11-2.99) than other girls. There were no significant associations found for boys. Table 4 shows that girls in foster care faced a higher risk of binge drinking, physical inactivity and not having breakfast than other girls. Both girls and boys in foster care faced a higher risk of being daily smokers and drug users than peers who were not in foster care.
Lifestyle
Vulnerability and view on life
Girls in foster care faced an increased risk of being vulnerable than girls not in foster care (aOR 3.97, 95% CI 2.42-6.53). This difference was not found when we compared both groups of boys. Both girls and boys in foster care faced a higher risk of expressing a more negative view on life than other girls and boys.
DISCUSSION
This population-based study reported that children in foster care faced a higher risk for several health problems, mental health problems and negative lifestyle issues compared to children who were not in foster care. The present study found that girls in foster care were at higher risk of multiple psychological and psychosomatic symptoms than other girls, but this difference was not found among the boys. However, there are few studies on how boys perceive their health. Randel et al. (19) reported that boys differentiated between mind and body when dealing with strong emotions. Schrock and Schwalbe (20) argued that boys in subordinate positions try to enhance their masculinity, as to reveal fear, anxiety and a weak position was considered effeminate. Randell et al. (21) suggested that managing emotions was vital for well-being. Humphreys et al. (22) found that high-quality foster care that emphasised responsive caregiving reduced the impact of deprivation on callous-unemotional trait development in boys. The current study confirms earlier knowledge about foster care children's generally inferior health and wellbeing, with a higher presence of neuro-psychiatric disabilities, use of tobacco and drugs and worse school performance, in comparison with other children (7, 8, 23, 24) . The increased risk of chronic health problems found in children in foster care can partly be explained by neuropsychiatric disabilities. This study has emphasised that health, risk behaviour and school performance should be considered together. An unexpected and important finding was that children in foster care did not show an increased risk of dyslexia.. An American study by Pears et al. (25) that focused on preschool children in foster care showed that more than half of these children were at risk of developing dyslexia. Furthermore, Maguire et al. (26) reported that dyslexia was more common in emotionally neglected children. It is possible that the children in our study were not adequately examined for dyslexia, and, if that was the case, they probably did not obtain enough support with regard to their reading skills. These problems also depended on recognition. It is possible that foster children run a risk of having unrecognised health problems, as parental action is an important part of the healthseeking process leading to a diagnosis. Parental and professional neglect could well be the reason why the risk ratios of the more subtle disability of dyslexia were so much lower in our study than those of the more obvious neuro-psychiatric disorders. Thus, our results may well have underestimated the real risks. The finding that girls in foster care faced a higher risk for the two negative lifestyle factors, physical inactivity and not having breakfast, could be an indicator of the poor quality of the foster home as an aspect that needs to be considered in interventions to improve the health of children in foster care. On the other hand, the symptoms may also have been influenced by the conditions in the home before entering care as well as in the current foster home.
The differences we found between girls in foster care and other girls were not found between the two groups of boys. However, in a study of trauma exposure and post-traumatic stress disorder among older adolescents in foster care, Salazar et al. (27) found that boys were more likely to experience interpersonal violence and environmental trauma. On the other hand, girls were more likely to experience sexual trauma. Our study found that girls were at higher risk of exposure to hurtful actions than frightened them, but we cannot argue that this result was due to sexual trauma, as this was not studied.
The current cross-sectional study did not answer the question about whether the children's health problems were a result of, or were the cause of, the foster care placement. The results only showed an association between being placed in foster care and a number of defined health problems.
As the study found differences between boys and girls, we also evaluated the interaction effect between sex and foster care on the health outcomes by adding an interaction term in the logistic regression model. The interaction effect was statistically significant, with a two-sided p value <0.05, when the dependent variables were lifestyle and psychological and psychosomatic symptoms, such as anxiety, headache and stomach pain. However, the interaction effect was not statistically significant when the dependent variable was a neuro-psychiatric disorder, such as autism and attention deficit hyperactivity disorder. In conclusion, the association between being in foster care and some psychological and psychosomatic symptoms, as well as some lifestyle factors, did depend on the sex of the individual.
Testing socio-economic status as a confounder was not possible in this study as no relevant data concerning the biological parents 0 socio-economic status was available. Moreover, there were no data on the parents' health status, which can be a risk factor for children's well-being. In addition, there were no data on the duration of foster care, if the child had changed foster care family or if any of the children were unaccompanied refugee minors. However, we know that at the time of the current study, there were very few refugee children in the schools we studied. The relatively high proportion of foreign-born children in foster care in this rural region probably reflected the fact that they often originated from bigger cities outside the region. A possible limitation of the study was the low number of children in foster care.
The main strength of the study was the population-based design, with indicators based on interviews. A further strength was that the survey was built upon well-validated questionnaires, and that it had been continuously assessed by pupils for its intelligibility. The reason for the higher dropout in 16-year-olds was mainly due to administrative reasons. In some of the municipalities, the nurses just did not have enough time to meet all the pupils due to high workloads. A second reason was a low rate of health visits among pupils with high absence rates and pupils moving in or out of the municipality during the school year. Finally, the questionnaire was only available in Swedish, which made it difficult for newly arrived immigrants with no skills in the Swedish language. The school nurses 0 general experience has been that pupils who dropout of the health examinations are the ones with the most health problems. This indicates that the differences between the groups in the current study were probably underestimated.
CONCLUSION
Children in foster care were generally unhealthier than other children. Both girls and boys were at higher risk of chronic health problems and daily smoking, drug use and school failure. When girls in foster care were compared to other girls, we found that they faced a higher risk for psychological and psychosomatic symptoms. This difference was not found for boys.
Future research on children in foster care needs to focus on children 0 s strategies and reactions in difficult life situations. There is also a need for deeper knowledge about the school situations of children in foster care, as well as thorough investigations including possible dyslexia and traumatisation.
